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MOBILE DEVICE POSITION DETERMINING a position determining module , configured to determine 
METHOD AND DETERMINING APPARATUS , the second position at least according to the first position and 

AND MOBILE DEVICE the position difference information . 
In a third aspect , embodiments of the present disclosure 

CROSS - REFERENCE TO RELATED 5 provide a mobile device , comprising the mobile device 
APPLICATIONS position determining apparatus described in the foregoing . 

In a fourth aspect , embodiments of the present disclosure 
This application is a national phase application of Inter - provide a computer readable storage medium comprising 

national Application No . PCT / CN2015 / 089308 , filed on executable instructions that , in response to execution , cause 
Sep . 10 , 2015 , which claims the benefit of priority to a device comprising a processor to perform operations , 
Chinese Patent Application No . 201410466352 . 6 , filed on comprising : 
Sep . 13 , 2014 , and entitled “ Mobile Device Position Deter determining that a mobile device is in a first state , wherein 
mining Method and Determining Apparatus , and Mobile in the first state , the mobile device is located at a first 
Device ” , each of which is incorporated herein by reference 15 position relative to a user ; 
in its entirety . determining that a state of the mobile device is changed 

from the first state to a second state ; 
TECHNICAL FIELD acquiring position difference information between a sec 

ond position of the mobile device relative to the user in the 
The present disclosure relates to positioning technologies , 20 second state and the first position ; and 

and in particular , to a mobile device position determining determining the second position at least according to the 
method and determining apparatus , and a mobile device . first position and the position difference information . 

According to embodiments of the present disclosure , by BACKGROUND using position difference information of a mobile device 
25 between a first state having a known position relative to a Along with the development of technologies , mobile user and a second state having an un - known position relative 

devices become more and more intelligent . Some mobile to the user , a position of the mobile device relative to the 
devices may adjust some functional devices thereof accord user in the second state is determined ; therefore , the posi 
ing to environment information , for example , adjust the tioning is convenient and precise , and makes previous 
luminance of a screen automatically according to different 30 preparations for adjusting function states thereof according 
brightness of ambient light , and therefore , a sensing capa - to an environment where the mobile device is located . 
bility of a mobile device on an environment thereof is 
increasingly emphasized . BRIEF DESCRIPTION OF THE DRAWINGS 

SUMMARY 35 The disclosure will become more fully understood from 
the detailed description given herein below for illustration 

A possible objective of embodiments of the present dis - only , and thus are not limitative of the disclosure , and 
closure is to provide a position determining technology of a wherein : 
mobile device relative to a user body . FIG . 1 is an example flow chart of steps of a mobile 

In one aspect , embodiments of the present disclosure * sure 40 device position determining method according to an 
provide a mobile device position determining method , com embodiment of the present disclosure ; 

FIG . 2 is an example schematic structural block diagram prising : of a mobile device position determining apparatus according determining that a mobile device is in a first state , wherein to an embodiment of the present disclosure ; in the first state , the mobile device is located at a first 45 a list 45 FIG . 3a and FIG . 3b are example schematic structural position relative to a user ; block diagrams of a mobile device position determining 
determining that a state of the mobile device is changed apparatus according to embodiments of the present disclo 

from the first state to a second state ; sure ; 
acquiring position difference information between a sec FIG . 4 is an example schematic structural block diagram 

ond position of the mobile device relative to the user in the 50 of a mobile device position determining apparatus according 
second state and the first position ; and to an embodiment of the present disclosure ; and 

determining the second position at least according to the FIG . 5 is an example schematic structural block diagram 
first position and the position difference information . of a mobile device according to an embodiment of the 

In a second aspect , embodiments of the present disclosure present disclosure . 
provide a mobile device position determining apparatus , 55 
comprising : DETAILED DESCRIPTION 

a first state determining module , configured to determine 
that a mobile device is in a first state , wherein in the first Specific implementation manners of the present disclo 
state , the mobile device is located at a first position relative sure are further described in detail through the accompany 
to a user ; 60 ing drawings ( the same reference numerals in several 

a second state determining module , configured to deter - accompanying drawings indicate the same elements ) and 
mine that a state of the mobile device is changed from the embodiments . The following embodiments are used to 
first state to a second state ; describe the present disclosure , but are not intended to limit 

a position difference acquiring module , configured to the scope of the present disclosure . 
acquire position difference information between a second 65 Persons skilled in the art should understand that terms 
position of the mobile device relative to the user in the such as “ first ” and “ second " in the present disclosure are 
second state and the first position ; and merely used to distinguish different steps , devices , modules 
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or the like , and the terms neither represent any specific the user to view text or video through the screen of the 
technical meanings nor indicate necessary logic orders of mobile device ; or , a state of being held by the user at the ear 
them . for calling 

As shown in FIG . 1 , an embodiment of the present In some scenarios , it may be unnecessary to determine 
disclosure provides a mobile device position determining 5 which hand the user uses to perform the operation ; in some 
method , comprising : scenarios , information of the first state can include more 

S110 : Determine that a mobile device is in a first state , detail , for example , it is determined the mobile device is held 
wherein in the first state , the mobile device is located at a by which hand of the user , or the like . 
first position relative to a user ; In some embodiments , the first position corresponding to 
S120 : Determine that a state of the mobile device is the first state can include samples obtained from multiple 

changed from the first state to a second state ; users . 
S130 : Acquire position difference information between a In some embodiments , because of different statures , hab 

second position of the mobile device relative to the user in its and the like of different users , first positions correspond 
the second state and the first position ; and a ing to that the different users use a mobile device in a first 
S140 : Determine the second position at least according to state varies . Thus , in order to improve accuracy , a first 

the first position and the position difference information . position in a first state to a user could be associated with the 
For example , the mobile device position determining user . For example , a first position in a first state correspond 

apparatus provided in the present disclosure can be used to ing to a user can be acquired through learning . 
execute this embodiment , and executes S110 to $ 140 . Spe - 20 In some embodiments , step S110 comprises : 
cifically , the mobile device position determining apparatus determining that the mobile device is in the first state 
may be disposed in the mobile device in a manner of according to an instruction corresponding to an action of the 
software , hardware , or a combination of software and hard - user . 
ware , or , the mobile device position determining apparatus For example , when the user operates the screen , it is 
itself is the mobile device ; and the mobile device comprises , 25 determined , according to an instruction generated corre 
but is not limited to : a mobile phone , a tablet computer , and spondingly when the user operates the screen , that the 
the like . mobile device is in a first state of being operated by the user 

According to embodiments of the present disclosure , by on the screen . For another example , when the user answer 
using position difference information of a mobile device ing a phone call at the ear , it may be determined , according 
between a first state having a known position relative to a 30 to a handheld detection , a proximity sensing detection , or an 
user and a second state having an un - known position relative instruction corresponding to that the phone call is connected 
to the user , a position of the mobile device relative to the and the like , that the mobile device is in a first state of being 
user in the second state is determined ; therefore , the posi answered by the user at the ear . 
tioning is convenient and precise , and makes previous 26 Moreover , it may further be determined , according to 
preparations for adjusting function states thereof according various manners such as finger print , palm print , or pressure 
to an environment where the mobile device is located . sensing , which hand is operating the mobile device . 

The steps of embodiments of the present disclosure can be S120 : Determine that a state of the mobile device is 
determined according to the following implementation man - changed from the first state to a second state . 
ner . 40 In some scenarios , a function state of the mobile device 

S110 : Determine that a mobile device is in a first state , can be determined according to a place where the mobile 
wherein in the first state , the mobile device is located at a device is placed by the user on the body . In some embodi 
first position relative to a user . ments , the second state comprises : a carry - on placing state 

According to embodiments of the present disclosure , the of the mobile device . 
first state is a state having a known first position . For 45 The carry - on placing state comprises : a state in which the 
example , when a user performs an operation on a screen or mobile device is placed in the pocket at the chest on the coat , 
a complicated operation on keys of the mobile device by the pocket at the hem of the coat , the pocket in the front of 
using the left hand , the right hand or both hands , the user can the trousers , the pocket at the back of the trousers , a carry - on 
hold the mobile device to be in front of the body to facilitate bag , or other carry - on position ( s ) of the user . 
viewing by eyes of the user . For example , when a screen 50 When the mobile device is changed to the carry - on 
operation is performed on the mobile device by using both placing state , for example , a position of the hand of the user 
hands , the mobile device can be located in front of the user is changed from being on the mobile device to leaving the 
and at a specific distance under the head , for example , mobile device . In some embodiments , the step S120 of 
located in front of the user by 20 - 30 cm and under the head determining that the mobile device is changed to the carry 
by 30 - 40 cm . For another example , when the mobile device 55 on placing state may comprise : 
is a mobile phone , when the user holds the mobile phone by determining , at least according to that a state of the mobile 
the left hand or the right hand to make a call , a position of device is changed from a handheld state to a non - handheld 
the mobile device may be determined to be at the left ear or state , that the mobile device is changed to the carry - on 
right ear of the user . placing state . 

Therefore , after it is determined that the mobile device is 60 In some possible implementation manners , the determi 
in a first state having a known first position , a new position nation of the handheld state may be performed by using a 
of the mobile phone can be determined by using the first pressure sensor , an infrared detector , or a fingerprint reader 
position corresponding to the first state as a reference point . at the periphery of the mobile device . 

In some embodiments , the first state comprises : a state of When an object is placed in a pocket or a bag , it can 
the mobile device being operated by the user , for example , 65 undergo a process of falling to stop . In some embodiments , 
as described in the foregoing , a state of being operated by a the step S120 of determining that the mobile device is 
finger of the user on the screen ; or , a state of being held by changed to the carry - on placing state comprises : 
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determining , at least according to that a state of the mobile position are respectively corresponding to multiple second 
device is changed from a falling state to a stop falling state , locates , for example , comprising : 1 ) the position difference 
that the mobile device is changed to the carry - on placing information is : dropping by 20 - 25 cm , shifting leftwards by 
state . 2 - 5 cm , and shifting forwards by 4 - 5 cm ; and the corre 

In some embodiments , to improve the accuracy of deter - 5 sponding second position is the pocket at the right chest of 
mination , it may be determined that the mobile device is the coat ; 2 ) the position difference information is : dropping 
changed to the carry - on placing state simultaneously accord - by 20 - 25 cm , shifting leftwards by 20 - 23 cm , and shifting 
ing to changes of the two states mentioned above . Moreover , forwards by 2 - 5 cm ; and the corresponding second position 
a person skilled in the art may know that , other possible state is the pocket at the left chest of the coat ; 3 ) the position 
change may also be used in the embodiments of the present 10 difference information is : dropping by 55 - 65 cm , shifting 
disclosure to determine that the mobile device is changed to rightwards by 10 - 15 cm ; and the corresponding second 
the carry - on placing state , for example , the determination position information is the trousers pocket at the right side 
may be performed with the help of change of ambient light of the user . By matching the position difference information 
from a light state to a dark state . described in the foregoing with multiple pieces of position 

In some embodiments , a state of the mobile device may 15 difference information in the correspondence , it may be 
be directly changed from the first state to the second state . determined that the obtained position difference information 
In some embodiments , a state of the mobile device may is closest to one of the pre - stored position difference infor 
possibly be changed from the first state to at least one third mation . For example , it may be determined that the second 
state with an unknown position relative to the user , and position is the trousers pocket at the right side of the user . 
changed from the third state to the second state . In some 20 In some embodiments , the motion posture information of 
embodiments , the at least one third state may not be con - the user may have some effects on the determination of the 
sidered , and merely a start point ( the first state ) of the state second position . For example , the position difference infor 
change of the mobile device and an end point ( the second mation from the position at the ear of the user to the trousers 
state ) of the change need to be known . pocket may vary according to different postures of the user , 

Definitely , a person skilled in the art may know , according 25 for example a standing posture and a sitting posture of the 
to some embodiments of the present disclosure , the second user . Therefore , in some embodiments , the method further 
state may not be the carry - on placing state , but is other state comprises : 
in which a position of the mobile device relative to the user acquiring motion information of the user and / or posture 
needs to be known . information of the user . 

S130 : Acquire position difference information between a 30 In this case , the step S140 comprises : determining the 
second position of the mobile device relative to the user in second position according to the motion information of the 
the second state and the first position . user and / or posture information of the user , the first position , 

In some embodiments , the position difference information and the position difference information . 
may be acquired by using a motion sensor . For example , the In some embodiments , on the basis of the first correspon 
position difference information is acquired by using a com - 35 dence , at least one motion information and / or at least one 
bination of an acceleration sensor and an electronic gyro - posture information may be further added into the corre 
scope . spondence , and therefore , In some embodiments , the second 

According to embodiments of the present disclosure , the position is determined according to the position difference 
position difference information is a relative position differ - information and a second correspondence of the first posi 
ence of the mobile device relative to the user . For example , 40 tion , at least one motion information and / or at least one 
when the user uses the mobile device , the user may also in posture information , at least one position difference infor 
a motion state . As an illustration , the user makes a phone call mation and at least one second position . 
when walking and places the mobile device into a pocket In the above description , the motion information of the 
after finishing the call , and in this case , data that reflect the user and / or the posture information of the user can refer to 
motion of the user unrelated to the mobile device may be 45 the motion information , or the posture information , or the 
removed . For example , data corresponding to walking of the motion information and the posture information . 
user is subtracted from data acquired by the motion sensor . In some embodiments , the first correspondence and the 

S140 : Determine the second position according to the first second correspondence may be comprehensive data synthe 
position and the position difference information . sizing multiple user samples . 

In some embodiments , the step S140 may calculate the 50 Each user can have personalized stature , dressing habits 
second position by using the first position and the position and the like . To improve the accuracy of determination of the 
difference information . second position , in some embodiments , the method may 

In some embodiments , a first correspondence of the first further comprise : 
position , at least one position difference information and at acquiring the first correspondence or the second corre 
least one second position can be obtained by using the first 55 spondence corresponding to the user through learning . 
position and multiple pieces of position difference informa - In this way , the first correspondence or the second corre 
tion through , for example , training or external acquisition . spondence can be associated with the user , and when the 
The position difference information obtained in step S130 is second position is matched and determined , it may be more 
matched with the first correspondence , so as to obtain a accurate . 
second position closest to the position difference informa - 60 Different function states may be needed according to 
tion . different placing positions of the mobile device , and by 

For example , the first position is near the right ear of the using the mobile device being a mobile phone as an 
user , and in this case , the obtained position difference example , for example , when the mobile phone is placed in 
information comprises : dropping by 60 cm and shifting different pockets , positions of the human body being 
rightwards by 13 cm . In the first correspondence , when the 65 affected by the mobile phone radiation are different . Some 
first position is near the right ear of the user , multiple pieces positions are sensitive to the radiation , such as the head or 
of position difference information corresponding to the first reproductive system , and other positions are less sensitive , 



US 10 , 075 , 816 B2 

such as the buttocks . Further , when the mobile phone is on the precision , and specifically , the corresponding descrip 
placed in different pockets , the magnitude of vibration and tions in the embodiments shown in FIG . 1 may be referred 
the volume of the ringing prompt that need to be provided to . 
for the user in a case such as call reminder may also be In some embodiments , the first position corresponding to 
different . For example , if the mobile phone is placed in the 5 the first state can be a comprehensive value obtained by 
pocket of the coat , the vibration and ringing are easily collecting many user samples . 
noticed , and therefore , the vibration and ringing may be In some embodiments , because of different statures , hab 
relatively small ; and if the mobile phone is placed in the its and the like of different users , first positions correspond 

ing to that the different users use a mobile device in a first pocket at the buttocks , a strong vibration may be easy to 10 state varies . Thus , in order to improve the accuracy , a first attract attention of the user . position in a first state to a user could be acquired directed Therefore , in some embodiments , after the second posi to the user . For example , a first position in a first state tion is obtained , the method further comprises : corresponding to a user can be acquired through learning . determining at least one function state of the mobile As shown in FIG . 3a , in some embodiments , the first state device according to the second position . 15 determining module 210 comprises : 
The at least one function state may comprise , for example : a first state determining unit 211 , configured to determine 

a wireless transmission manner ( power , direction , and the that the mobile device is in the first state according to an 
like ) , a mobile phone reminding manner , and the like . instruction corresponding to an action of the user . 

A person skilled in the art should understand that in the For example , when the user operates the screen , the first 
above method of the specific implementation manner of the 20 state determining unit 211 may determine , according to an 
present disclosure , serial numbers of steps do not indicate instruction generated correspondingly when the user oper 
priorities of execution sequences , the execution sequences ates the screen , that the mobile device is in a first state of 
of the steps should be determined according to functions and being operated by the user on the screen . As another 
inner logic thereof , and should not constitute a limitation to example , when the user answering a phone call at the ear , the 
implementation processes of the specific implementation 25 first state determining unit 211 may determine , according to 
manner of the present disclosure . a handheld detection , a proximity sensing detection , or an 
As shown in FIG . 2 , embodiments of the present disclo - instruction corresponding to that the phone call is connected 

sure provide a mobile device position determining apparatus and the like , that the mobile device is in a first state of being 
200 , comprising : answered by the user at the ear . 

a first state determining module 210 , configured to deter - 30 Moreover , the first state determining unit 211 may further 
mine that a mobile device is in a first state , wherein in the determine , according to various manners such as a finger 
first state , the mobile device is located at a first position print , a palm print , or a pressure obtained from a fingerprint , 
relative to a user ; palm print or pressure sensor , whether the mobile device is 

a second state determining module 220 , configured to held by a hand , and which hand is operating the mobile 
determine that a state of the mobile device is changed from 35 device . 
the first state to a second state ; In some scenarios , a function state of the mobile device 

a position difference acquiring module 230 , configured to can be determined according to a place where the mobile 
acquire position difference information between a second device is placed by the user on the body , and therefore , In 
position of the mobile device relative to the user in the some embodiments , the second state comprises : a carry - on 
second state and the first position ; and 40 placing state of the mobile device . 

a position determining module 240 , configured to deter - The carry - on placing state comprises : a state in which the 
mine the second position according to the first position and mobile device is placed in the pocket at the chest on the coat , 
the position difference information . the pocket at the hem of the coat , the pocket in the front of 

According to embodiments of the present disclosure , by the trousers , the pocket at the back of the trousers , a carry - on 
using position difference information of a mobile device 45 bag , or other carry - on position ( s ) of the user . 
between a first state having a known position relative to a When the mobile device is changed to the carry - on 
user and a second state having an un - known position relative placing state , a position of the hand of the user can be 
to the user , a position of the mobile device relative to the changed from being on the mobile device to leaving the 
user in the second state is determined ; therefore , the posi - mobile device . In some embodiments , the second state 
tioning is convenient and precise , and makes previous 50 determining module 220 comprises : 
preparations for adjusting function states thereof according a first determining unit 221 , configured to determine , at 
to an environment where the mobile device is located . least according to that the mobile device is changed from a 

The modules and units of embodiments of the present handheld state to a non - handheld state , that the mobile 
disclosure are determined according to the following imple - device is changed to the carry - on placing state . 
mentation manner . 55 In some embodiments , the determination of the handheld 

According to embodiments of the present disclosure , the state may be performed by using data collected by a pressure 
first state is a state having a known first position . Specifi - sensor , an infrared detector , or a fingerprint reader at the 
cally , the descriptions of the embodiments shown in FIG . 1 periphery of the mobile device . 
may be referred to , and are not repeated herein . When an object is placed in a pocket or a bag , it can 

In some embodiments , the first sate comprises : a state of 60 undergo a process of falling to stop . In some embodiments , 
the mobile device being operated by the user . For example , the second state determining module 220 comprises : 
a state of being operated by a finger of the user on the screen ; a second determining unit 222 , configured to determine , at 
or , a state of being held by the user to view text or video least according to that a state of the mobile device is changed 
through the screen of the mobile device ; or , the state of being from a falling state to a stop falling state , that the mobile 
held by the user at the ear for calling . According to the 65 device is changed to the carry - on placing state . 
embodiments of the present disclosure , the granularity of the This process may perform determination by using data 
state division may be determined according to requirements collected by an acceleration sensor and the like . 
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In some embodiments , to improve the accuracy of deter dence acquiring module 250 may , for example , acquire the 
mination , as shown in FIG . 3a , the second state determining first correspondence from an external device or from a 
module 220 may comprise both the first determining unit 
221 and the second determining unit 222 to determine that In some possible implementation manners , the motion 
the mobile device is changed to the carry - on placing state . 5 posture information of the user may have some effects on the 
Moreover , a person skilled in the art may know that , other determination of the second position . For example , the possible determining unit may also be used in the embodi position difference information from the position at the ear 
ments of the present disclosure to determine that the mobile of the user to the trousers pocket may vary according to device is changed to the carry - on placing state , for example , different postures of the user , for example a standing posture the determination may be performed with the help of change 10 10 and a sitting posture of the user . Therefore , as shown in FIG . of ambient light from a light state to a dark state . 

In some embodiments , the mobile device may be directly 3b , in another possible implementation manner , the appara 
tus 200 further comprises : changed from the first state to the second state . In another a motion information acquiring module 260 , configured possible implementation manner , the mobile device may 

possibly be changed from the first state to at least one third 15 to acquire motion information of the user ; and 
state with an unknown position relative to the user , and a posture information acquiring module 270 , configured 
changed from the third state to the second state . In this to acquire posture information of the user . 
implementation manner , the at least one third state may not Definitely , in some possible implementation manner , the 
be considered , and merely a start point ( the first state of the apparatus 200 may merely comprises one of the motion 
state change of the mobile device and an end point ( the 20 information acquiring module 260 and the posture informa 
second state of the change need to be known . tion acquiring module 270 . 

Definitely , a person skilled in the art may know , in In this implementation manner , the position determining 
embodiments of the present disclosure , the second state may module 240 comprises : 
not be the carry - on placing state , but is other state in which a second position determining unit 242 , configured to 
a position of the mobile device relative to the user needs to 25 determine the second position according to the motion 
be known . information of the user , the posture information of the user , 

In some embodiments , the position difference acquiring In some embodiments , the position difference acquiring the first position , and the position difference information . 
ule 230 may comprise at least one motion sensor , for In some embodiments , the position determining unit 240 example , as shown in FIG . 3a , may comprise an acceleration may determine the second position according to a second sensor 231 to acquire acceleration information of the mobile 30 correspondence of the first position , at least one motion device , and an electronic gyroscope 232 to acquire relative information , at least one posture information , at least one motion direction information of the mobile device , and the position difference information and at least one second position difference information may be obtained according 

position , and the position difference information . The spe to the acceleration information and the relative motion 
direction information . cific manner is similar to the determination of the second 

In the embodiments of the present disclosure , the position position according to the first correspondence , and is not 
difference information is a relative position difference of the repeated herein . 
mobile device relative to the user , and in some embodi In some embodiments , the apparatus 200 further com 
ments , when the user uses the mobile device , the user may prises : 
also in a motion state . For example , the user makes a phone 40 a correspondence acquiring module 280 , configured to 
call during the process of walking and places the mobile acquire the second correspondence corresponding to the user 
device into a pocket after finishing the call , and in this case , through learning . 
interference of the motion of the user unrelated to the mobile In some embodiments , the correspondence acquiring 
device may be removed . For example , a part corresponding module 280 may , for example , acquire the second corre 
to walking of the user is subtracted from data acquired by the 45 spondence from an external device or from a storage mod 
motion sensor . ule . 

In some embodiments , as shown in FIG . 3a , the position The mobile device may include different function states 
determining module 240 comprises : according to different placing positions . As shown in FIG . 

a first position determining unit 241 , configured to deter - 3b , in some embodiments , the apparatus 200 further com 
mine the second position according to a first correspondence 50 prises : 
of the first position , at least one position difference infor - a function state determining module 290 , configured to 
mation and at least one second position , and the position determine at least one function state of the mobile device 
difference information . Specifically , the corresponding according to the second position . 
descriptions in the embodiments shown in FIG . 1 should be The at least one function state may comprise , for example : 
referred to . 55 a wireless transmission manner ( power , direction , and the 

In some embodiments , the first correspondence and the like ) , a mobile phone reminding manner , and the like , and 
second correspondence may be comprehensive data synthe - specifically , the corresponding descriptions in the embodi 
sizing multiple user samples . ments shown in FIG . 1 may be referred to . 

Each user has own personalized stature , dressing habits FIG . 4 is a schematic structural diagram of another mobile 
and the like , in order that obtained second position is more 60 device position determining apparatus 400 according to an 
accurate , in this implementation manner , the apparatus 200 embodiment of the present disclosure . The specific embodi 
may further comprise : ment of the present disclosure does not make any limitation 

a correspondence acquiring module 250 , configured to on specific implementation of the mobile device position 
acquire the first correspondence corresponding to the user determining apparatus 400 . As shown in FIG . 4 , the mobile 
through learning . 65 device position determining apparatus 400 may comprise : 

Definitely , a person skilled in the art may know that , in processor 410 , a communications interface 420 , a 
another possible implementation manner , the correspon - memory 430 , and a communications bus 440 , where : 
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The processor 410 , the communications interface 420 , and comprises several instructions for instructing a com 
and the memory 430 complete mutual communications with puter device ( which may be a personal computer , a server , 
each other through the communications bus 440 . a network device , and the like ) to execute all or part of the 

The communications interface 420 is configured to com steps of the method described in each of the embodiments of 
municate with a network element such as a client . 5 the present disclosure . The aforementioned storage medium 

The processor 410 is configured to execute a program comprises : any medium that can store program codes , such 
432 , and may specifically execute relevant steps in the above as a USB disk , a removable hard disk , a read - only memory 
method embodiment . ( ROM ) , a random access memory ( RAM ) , a magnetic disk , 

Specifically , the program 432 may comprise a program or an optical disc . 
code . The program code comprises a computer operating 10 The aforementioned description of the implementation 
instruction . manners are merely provided for describing the present 

The processor 410 may be a central processing unit CPU disclosure , but not intended to limit the present disclosure . 
or an Application Specific Integrated Circuit ( ASIC ) , or be Persons of ordinary skills in the art can also make many 
configured to be one or more integrated circuits configured variations and changes without departing from the spirit and 
to implement the embodiments of the present disclosure . 15 the scope of the present disclosure . Therefore , all the equiva 

The memory 430 is configured to store the program 432 . lent technical solutions also fall within the scope of the 
The memory 430 may comprise a high - speed RAM memory present disclosure , and the patent protection scope of the 
and may also further comprise a non - volatile memory , for present disclosure shall be limited by the claims . 
example , at least one magnetic disk memory . The program 
432 may be specifically used to cause the mobile device 20 What is claimed is : 
position determining apparatus 400 to execute the following 1 . A mobile device position determining method imple 
steps : mented by a system comprising a processor , comprising : 

determining that a mobile device is in a first state , wherein determining that a mobile device is in a first state , wherein 
in the first state , the mobile device is located at a first in the first state , the mobile device is located at a first 
position relative to a user ; position relative to a user ; 

determining that the mobile device is changed from the determining that the mobile device is changed from the 
first state to a second state ; first state to a second state ; 

acquiring position difference information between a sec acquiring position difference information between a sec 
ond position of the mobile device relative to the user in the ond position of the mobile device relative to the user in 
second state and the first position ; and the second state and the first position ; 

determining the second position at least according to the acquiring motion information and posture information of 
first position and the position difference information . the user ; 

Specific implementations of all steps in the program 432 acquiring a correspondence corresponding to the user ' s 
may be referred to in the corresponding descriptions of the personalized data through learning ; and 
corresponding steps or units in the above embodiments , and 35 determining the second position at least according to the 
are not repeated herein . It can be clearly understood by first position , the motion information , the posture infor 
persons skilled in the art that , for the purpose of convenient mation , the position difference information , and the 
and brief description , for a detailed working process of the correspondence . 
described devices and modules , reference may be made to 2 . The method of claim 1 , wherein the determining that 
the corresponding process in the foregoing method embodi - 40 the mobile device is in the first state comprises : 
ment , and the details will not be described herein again . determining that the mobile device is in the first state 

As shown in FIG . 5 , an embodiment of the present according to an instruction corresponding to an action 
disclosure further provides a mobile device 500 , and the of the user . 
mobile device 500 comprises the mobile device position 3 . The method of claim 1 , wherein the first state com 
determining apparatus 510 described in FIG . 2 , FIG . 3a , 45 prises : a state of the mobile device being operated by the 
FIG . 3b or FIG . 4 . user . 

In some embodiments , the mobile device 500 may be , for 4 . The method of claim 1 , wherein the second state 
example , a mobile phone , a tablet computer , or the like . comprises : 

Persons of ordinary skill in the art should appreciate that , a carry - on placing state of the mobile device . 
in combination with the examples described in the embodi - 50 5 . The method of claim 4 , wherein determining that the 
ments herein , units and method steps can be implemented by mobile device is changed to the carry - on placing state 
electronic hardware , or a combination of computer software comprises : 
and electronic hardware . Whether the functions are executed determining , at least according to that the mobile device 
by hardware or software depends on specific applications is changed from a handheld state to a non - handheld 
and design constraint conditions of the technical solutions . 55 state , that the mobile device is changed to the carry - on 
Persons skilled in the art can use different methods to placing state . 
implement the described functions for every specific appli 6 . The method of claim 4 , wherein the determining that 
cation , but it should not be considered that this implemen - the mobile device is changed to the carry - on placing state 
tation goes beyond the scope of the present disclosure comprises : 
When being implemented in the form of a software 60 determining , at least according to that the mobile device 

functional unit and sold or used as a separate product , the is changed from a falling state to a stop falling state , 
functions may be stored in a computer - readable storage that the mobile device is changed to the carry - on 
medium . Based on such understanding , the technical solu placing state . 
tions of the present disclosure essentially , or the part con - 7 . The method of claim 1 , wherein the determining the 
tributing to the prior art , or part of the technical solutions 65 second position at least according to the first position , the 
may be implemented in a form of a software product . The motion information , the posture information , the position 
computer software product is stored in a storage medium , difference information , and the correspondence comprises : 
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determining the second position according to a correspon - 14 . The apparatus of claim 13 , wherein the second state 
dence of the first position , at least one position differ determining module comprises : 
ence information and at least one second position , and a first determining unit , configured to determine , at least 
the position difference information . according to that the mobile device is changed from a 

8 . The method of claim 1 , wherein the determining the 5 the 5 handheld state to a non - handheld state , that the mobile 
device is changed to the carry - on placing state . second position at least according to the first position , the 15 . The apparatus of claim 13 , wherein the second state motion information , the posture information , the position determining module comprises : 

difference information , and the correspondence comprises : a second determining unit , configured to determine , at determining the second position according to a correspon least according to that a state of the mobile device is 
dence of the first position , at least one motion infor - 10 changed from a falling state to a stop falling state , that 
mation and / or at least one posture information , at least the mobile device is changed to the carry - on placing 
one position difference information and at least one state . 
second position , and the position difference informa 16 . The apparatus of claim 10 , wherein the position 
tion . determining module comprises : 

15 9 . The method of claim 1 , further comprising : a first position determining unit , configured to determine 
determining at least one function state of the mobile the second position according to a correspondence of 

the first position , at least one position difference infor device according to the second position . 
10 . A mobile device position determining apparatus , com mation and at least one second position , and the posi 

prising : tion difference information . 
a processor , coupled to a memory , that executes or facili 20 17 . The apparatus of claim 10 , wherein the position 

tates execution of executable modules , the executable determining module is further configured to : 
modules comprising : determine the second position according to a correspon 

a first state determining module , configured to determine dence of the first position , at least one motion infor 
that a mobile device is in a first state , wherein in the mation and / or at least one posture information , at least 

first state , the mobile device is located at a first position one position difference information and at least one 
relative to a user ; second position , and the position difference informa 

tion . a second state determining module , configured to deter 
mine that the mobile device is changed from the first 18 . The apparatus of claim 10 , wherein the executable 
state to a second state ; modules comprise : 

a position difference acquiring module , configured to a function state determining module , configured to deter 
acquire position difference information between a sec mine at least one function state of the mobile device 
ond position of the mobile device relative to the user in according to the second position . 
the second state and the first position ; 19 . A mobile device , comprising the mobile device posi 

a motion information acquiring module , configured to 35 tion determining apparatus of claim 10 . 
acquire motion information of the user ; 5 20 . A non - transitory computer readable storage medium 

a posture information acquiring module , configured to that stores executable instructions that , when executed by an 
acquire posture information of the user ; apparatus comprising a processor , causes the apparatus to 

a correspondence acquiring module , configured to acquire perform a mobile device position determining method , the 
method comprising : a correspondence corresponding to the user ' s person - 10 

alized data through learning ; and determining that a mobile device is in a first state , wherein 
a position determining module , configured to determine in the first state , the mobile device is located at a first 

position relative to a user ; the second position at least according to the first 
position , the motion information , the posture informa determining that a state of the mobile device is changed 
tion , the position difference information , and the cor - 15 from the first state to a second state ; 
respondence . acquiring position difference information between a sec 

11 . The apparatus of claim 10 , wherein the first state ond position of the mobile device relative to the user in 
determining module comprises : the second state and the first position ; 

a first state determining unit , configured to determine that acquiring motion information and posture information of 
the mobile device is in the first state according to an 50 the user ; 
instruction corresponding to an action of the user . acquiring a correspondence corresponding to the user ' s 

12 . The apparatus of claim 10 , wherein the first state personalized data through learning ; and 
comprises : a state of the mobile device being operated by the determining the second position at least according to the 
user . first position , the motion information , the posture infor 

13 . The apparatus of claim 10 , wherein the second state 55 mation the position difference information , and the 
comprises : correspondence . 

a carry - on placing state of the mobile device . 
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